Abstract
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We next tested whether centrosomal localization of pcnt mRNA also takes place in differentiated 
189
Because puromycin dissociates ribosomes and nascent polypeptides, these observations 
213
treatment, which disrupts the actin cytoskeleton, had no effect on the centrosomal enrichment of
214
PCNT mRNA (Figure 4-figure supplement 3) . These results suggest that microtubules, but not 215 actin filaments, serve as "tracks" on which pericentrin mRNA/polysomes are transported.
217
Given that cytoplasmic dynein is a common minus-end-directed, microtubule-based motor that 218 transports cargo toward the microtubule minus end (i.e., toward the centrosome), we next tested 219 whether centrosomal localization of PCNT mRNA is a dynein-dependent process. We treated 
229
To determine the functional significance of translation of centrosomally localized PCNT mRNA 230 during early mitosis, we compared centrosomal PCNT levels shortly before and after mitotic 231 entry (i.e., late G2 vs. early M phase). We arrested cultured human cells from progression out of Using this strategy, we found that approximately 2-fold more PCNT proteins were incorporated 248 into the centrosomes in early mitotic cells as compared to late G2 cells ( Figure 5A ). Importantly,
249
the numbers of PCNT mRNA did not significantly differ between late G2 and early M phases,
250
even though there was an approximately 4-fold increase from G1 to late G2 phases ( Figure 5B ).
251
Therefore, these results indicate that the increase in centrosomal PCNT protein levels when 252 cells progress from G2 to M phases (e.g., the 25-minute period after RO-3306 washout) is due 253 to upregulation of translation and not to altered mRNA abundance.
255
To independently assess the impact of translation during early mitosis on PCNT incorporation 256 into the centrosomes, we disrupted this process by pulsing the RO-3306 synchronized cells with 257 puromycin to inhibit translation for two minutes, followed by immediate fixation and anti-PCNT 
Discussion

290
Here we report that PCNT protein is delivered co-translationally to the centrosome during 
310
In this study, we also developed a strategy of visualizing active translation. We took advantage 
450
Disruption of zebrafish pcnt was generated by the CRISPR-Cas technology as described (Jao, 
470
were used in this study (Figure 1-figure supplement 1 
516
manually dechorionated, and pre-hybridized in hybridization media (65% formamide, 5× SSC, 517 0.1% Tween-20, 50 µg/ml heparin, 500 µg/ml Type X tRNA, 9.2 mM citric acid for 2-5 hr at 518 70°C, and hybridized for ~18 hr with hybridization media containing diluted antisense probe at 519 70°C. After hybridization, embryos were successively washed with hybridization media, 2× SSC 520 with 65% formamide, and 0.2× SSC at 70°C, and finally washed with 1× PBS-Tw at 25°C.
521
Embryos were then incubated for 3-4 hr with blocking solution (2% sheep serum, 2 mg/ml BSA, 
533
Embryos were washed successively with 1× PBS-Tw and then incubated for ~18 hr with 534 blocking solution containing Alexa Fluor 568 anti-mouse secondary antibody (1:500 dilution).
535
After secondary antibody incubation, embryos were washed successively with 1× PBS and 536 borate buffer (37.5 mM NaCl, 100 mM boric acid, pH 8.5) with 0.1% Tween-20. 
606
Microscopy
607
Embryos subjected to in situ hybridization were mounted in a 35-mm glass bottom dish (P35G-608 1.5-10-C, MatTek, Ashland, MA) in 0.8% low melting point agarose and imaged using a stereo 609 microscope (M165 FC, Leica, Wetzlar, Germany) with a Leica DFC7000 T digital camera.
611
Confocal microscopy was performed using either a Leica TCS SP8 laser-scanning confocal 
619
(for images captured on Andor Dragonfly).
621
Quantification of smFISH data and PCNT levels at centrosomes
622
To quantify the RNA distribution within the cell in 3D voxels, we used Imaris software (Bitplane, 
629
center of mass was calculated and the mRNA signal was "assigned" to the closest centrosome.
630
The mRNA spots were binned by distance to the centrosome and the intensities of the spots in 631 each bin were added as a measure of the amount of mRNA at that distance. This was 632 calculated for each cell and then averaged over all the cells for each condition. Thus, the graphs
633
show average mRNA as a function of distance (binned in 0.5 µm intervals).
635
To quantify PCNT intensities at the centrosome, we put the surfaces of the anti-PCNT signals fit 636 on the deconvolved images over the original images and used the statistics function in Imaris
637
(Bitplane) to obtain the intensity sum of the original images within the fit volume. 
N a s c e n t P C N T ( P C N T N + / C -) F u l l -l e n g t h P C N T ( P C N T N + / C + )
Multiple ribosomes on a large PCNT mRNA Subsequently, this nascent polypeptide-dynein interaction allows the entire polysome, which is still actively translating PCNT mRNA, to be transported along the microtubule toward the centrosome. This co-translational targeting mechanism may maximize efficiency of PCNT production and delivery to the centrosome, prevent ectopic accumulation of PCNT outside of centrosomes, and/or facilitate integration of PCNT into the expanding PCM during early mitosis.
